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ABSTRACT 

This doeiunent draws on findings from the past decade 
of research on teaching, particularly on findings developed at the 
Institute for Research on Teaching, in order to present a model of 
what good teaching is, a better understanding of why it is difficult, 
and some hypotheses about how its frequency can be increased. Good 
teaching is depicted as thoughtful practice, reflecting professional 
knowledge featuring alignment among students' needs, curriculum 
goals, and instructional practices. It is noted that such ideal 
teaching appears to occur rarely in practice. Some reasons lor this 
occurrence are discussed. Speculation is offered about how much 
improvement in the rnrrent situation can be expected as the knowledge 
base available to inJorm proiessional practice expands. References 
are included. A four-page list of references Is Included. (JD) 
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The Institute for Raacar^ on Teaching was founded at Michigan State 
University (MSU) in 1976 by the National Institute of Education. Following a 
nationwide competition in 1381, the NIE awarded a second five-year contract to 
MSU. Funding is currently received from the U.S* Department of Education, 
Michigan State University, and other agencies and foundatigns for individual 
research projects* 

The IRT conducts major research projects aimed at improving classroom 
teaching, including studies of classroom management strategies, student social- 
ization^ the diagnosis and remediation of ;,eading difficulties, and teacher 
education* IRT researchers are also examining the teaching of specific school 
subjects such as reading, writing, general m4\thematics, and science and are 
seeking to understand how factors outside the classroom affect teacher decision 
making. 

Researchers from such diverse disciplines as educational psychology, 
anthropology, sociology, and philosophy cooperate in conducting IRT research* 
They join forces with public school teachers who work at the IRT as half-time 
collaborators in research, helping to design and plan studies^ collect data, 
analyze and interpret results, and disseminate findings* 

The IRT publishes research reports^ occasional papers, conference pro- 
ceedings, a newsletter for practitioners, and lists and catalogs of IRT publica- 
tions. For more information, to receive a list or catalog, and/or to be placed on 
the IRT mailing list to receive the newsletter, please write to the IRT Editor, 
Institute for Research on Teaching, 252 Erickson Hall, Michigan State Univer- 
sity, East Lansing, Michigan 4882^-103*. 
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Drawing on 10 years of work at tha Xriatifcute for Researeh on Teachingi 
Che authors present and -discuss a model depicting good teaching as thoughtful 
praetiee refleoting professional knowladg« featuring alignment among 
students' needsj eurriculum goaU, and instructional praetices. They also 
note that such ideal teaehing appears to oaeur only rarely in actual 
practice^ discuss some of the riflsons why this is so^ and speculate about how 
much improvement in the eurrent lituatiori ean be expected as the knowledge 
base available to inform profeiiional practiee expands. 



EKLC 



5 



-o^i n:, mim'. insights prom thi work or 

■'li,' imUlTmz FOR RESEARCH ON TEACIIINO 
(V'Jraw Porter and Jere Brophyl 

Recent . *rs 'aave <tn.ssed greatly incraased appriclatiot, of the een- 
trallty go,^ c^ing to the ef factivenesa of schooUnt «nd H of the role of 
rese«r-n „ n. aohif.g in developing a knowledga base to inform the teaching 
proUuB^or, .ui* article draws on findings from the psit d*c«.*de of resaarch 
on teaching C^^ in particular on findings rtaveloped ,t the EnB.stltute for 
Research on Teaching) In order to present a modal of what good teaching is, a 
better understanding of why It Is difficult, and somi hypo the i»«s about how 
its frequency can be increased. 

The Emergi ng Prominence itt Research on TeBchinj 
In the 1960s and early 1970s, scholars and policyMkers caoncerned about 
educational equity and improvement did not see much md for re -search on 
teaching or fot upgrading the quality of the teaching profassio^on. Reports by 
Coleman at al. (1966), Jancks «t al. (1972), and other, ..re in ^terpreted as 
indicating that neither schools nor teachers made Important dif-'f erences in 
student achievement. President Johnson's Great Society prograina.s for 
educational Improvement were baaed primarily upon a protetiM ft function 
approach (e.g., outcomes follow expenditures), althougl, this already 
become suspect by 1977. When input from scientists wasanlistate in school 
improvement efforts, the scientists tended to be subject wtce* apecialists 



Irew Porter and Jere Brophy are co-directors of tha Itistitut =« for 
?ro1ect 1^ f^hj'^i- P?"". coordinator of the Content Da tatm^lnants 
Project, IS a professor m the Department of Counseling, Educaei. onal 
Psychology, and Special Education at Michigan State UnLstty " Jere Brophy 
coordinator of the Classroom Strategy Research Project, U a p;o-.fesior i^ th^ 
DepartmenC of Teacher Kducation at MSU. pro- -lessor m the 
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but not rm-^asaarchars studying teaching* Their efforfci £ea«:ured attempts to 
develop e^surrieula that would be "teacher pro(^f." Those approaches did not 
meet with a mueh sueeass, and gradually the rieDgnltion $vBim^ that aehiaving 
ganuttia i&^mprovamanCs in educational quality would requite working through 
teaeherg » rathar than trying to work around Eh@m. 

Bittm m tha mid-sev^ntias thara hai been a aurga of ac^=ivity in raseareh 
on tiaehlci.ng. Tha work has featurad sophiitleaCed method^ of interviewing and 
obaefvtni teachers, devalopraent of rich deseriptions of dl_aasrQym processes, 
and f«^^^Hently, information about linkages betwean elasstfc^^em procasses and 
stttdgrit ^ttoiteomes* Much of it was predieat^ on a decaptlv— ely simpla Chesisi 
EfffetftLVi sohool learning raquiras good teaehingj and good . teaching requirei 
profgasii^nMials who exercise judgmants in coastructing tha a*cauoation of thair 
Mtudentm, In ratrospacts this thasis was rivolutlonaryi r-..^presanting an 
idmolQk^ici^X premisa as wall as a scientific claim* Xt lad to assoeiatad 
traii0:?ottfa «tions in thinking about the role of resaarch on ^^eaching in 
providing 4 a data base to inform adueational itQprovament # 

In l9'©77, taaehars ware viewed either is waak linka In tha educational 
pvoQm^B to o be skirted or as technicians to be prograiMad, Now, aducattonal 
rafoyia Iss^mdars state that 

tlia kaxay to sueeass lias in oraating a profession ftqu^M. to tha 
taPk"^~a profession of wall-aducated taiehirs praparad to assume new 
pow^i^m^s and responsibilities to radasign schools for ttae future 
(Carnsj^egia Forum on Edueation and the Isonomy, 1986| 2). 

Todty^-j educational practitioners are looking to research on taaching for 

profaisiofia.al input. Thay are looking lass for prascriptiar»s, howeverj and 

more for fttxineiplas that will increasa thatr effactlvenasg as samiautonoroous 

protmBmimmm.lB ^o nagot.Ute and madiata among complex and s^omatimas 
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contfadictory task dainandi as thay pi»rsua goals of excellence and equity. In 
the words of Michigan teacher Linda A^lfgrdj 

Research lets us laa how othars teach. • . * We can see the effects 
of their bahaviorp East our deeL_slons against theirs, match our 
strategies against theirs, and ^ain insights into ourselves and our 
teaching (Alfordj 19B3| p* 2). 

These views of tiaching and rasa arch are very diffarent from earlier 
views that cast teachers as technlclaTis who deliver "teacher=proof " 
curricula* Rasearch has shora that s tudents who receive activa instruction 
and work supervision from their teach^^rs achieve more than students who spend 
most of their time working thrpugh cu3^rtculum materials on their own (Brophy 
S Good, 1986) I and Qthsr research sHow^s that much of this active instruction 
results from professional planning^ taiinfcing^ and decision making by teachers 
(Clark S Peterson, 1986). Good Ceach^srs adapt instruction to the needs of 
the students and the situation rather than rigidly follow fixed scripts. 

Concept vja 1 Framework 
Figure 1 providas a model of godM teaching that identifies factors 
influencing teachers* instruetiQn of particular academic content, including 
information that teachars might consider during preactive planning of 
instruction and acttons that they migl*mt consider during interactive teaching. 
Proceeding from laft to right, the raoaal portrays good teaching as a tightly 
coupled rational process in which background and milieu factors influence 
teachers' development of professional padagogieal knowledge and routines, 
which influance the planning of instru^ction, which influences the nature of 
the instruction that actually occurs, which (along with student aptitude and 
motivation factors) influinces student 3* immediate responses to instruction 
and ultimately tha long-term outomes instruction. There is also a self= 

correcting mechanismi Good teachers r«^flect on the feedback thaS they get on 
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ths effects of their ins true tj".on. This reflection enhances their 
prcaesfesalonal knowledga and affeeta thalr future instructional planning. 

The model illustrates that teaching is highly complex, containing many 
poL^nts for possible breakdown or error. The beat teachers negotiate their 
way— through this complexity by attending to each of the relevant factors. 
Mos t teachers, however, are less sophisticated and systematic in planning and 
car-Tying out instruction. The sheer complexity of the teaching task and of 
Che milieu in which it is conducted in typical classroom settings makes it 
nec«ssary for all teachers to rely on procedures, routines, implicit decision 
rul«s, and other simplification strategies that make the task more 
manageable. Teachers operate with "bounded rationality" (Simon, 1937) within 
Chase simplifications. Research has documented substantial differences in 
Che degree to which individual teachers' implicit models are rational and 
effective for generating good instructional planning and decision making. 

Several features of Figure 1 highlight wayt- in which recent work has 
movftsd beyond earlier conceptions of teacher thinking and its role in instruc- 
tion_ial planning and Implementationi 

—Both the origins and the outcomes of teacher thinking are represented; 
early research on teacher thinking was largely descriptive, with little 
attention to where it came from or what Its effects on students might 
be. ° 

—The model represents long-term effects on students' academic learning 
as raediated by students' Immediate reactions to instruction. Effective 
teaching not only provides students with input, response opportunities, 
and feedback but also attracts their attention and interest and stimu- 
lates them to activate information-processing strategies, sense-making 
strategies, and other cognitive and metacognitive components of learning 
tor meaningful understanding. 

—The model represents subject matter as an easential context for under- 
standing teachers' thoughts and actions. Early research on teacher 
thinking did not consider how teachers' thoughts and actions might vary 
m important ways depending on the content to be taught. 
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—Teachers" routines are ineluded along with teachers' conscious 
planning and interactive decision making as determinants of instruction* 
Many teacher practices occur not because they are consciously planned 
but because routines daveloped through prior experience are activated 
automatically in relevant situations. Some of these routines were 
consclDusly developed originally | others were acquired as habits through 
modeling or conditioning and have never been consciously examined* 

—Teacher knowledge is represented as encompassing (a) knowledge about 
the content to be taught, (b) knowledge about pedagogical strategies for 
teaching the content, and (c) knowledge about the students (in 
particular, about student background knowledge that can be capitalised 
upon and about student misconceptions that will need to be confronted 
when teaching)* Good teaching requires possession and use of all three 
of these categories of teacher knowledge, not just knowledge of subject 
matter. 

"External influences on teacher thinking and action are included. This 
recognizes that some aspects of instruction occur In response to 
external pressures rather than to the teacher's own ideas about ^at is 
appropriate* 

—Direct influences (power) and indirect influences (persuasion) are 
distinguished to explain why, far example, some teachers continue to 
teach in a way that is consistent with a policy even after that policy 
has been terminated, whereas other teachers will resist compliance with 
a policy or will comply with it only so long as it is in effect and 
backed by sanctions* 

-^Personal experiences, especially teachers* own experiences as 
students, are represented as important determinants of how teachers 
think and what they do. 

—Teachers' thoughts and actions are represented as dynamic, reflecting 
the fact that teachers can do and learn from experience. 

Insights from Recent Research on Teaching 
Since 1976, the Institute for Research on Teaching at Michigan State 
University has conducted research on teacher planning, classroom management, 
student socialiEation, and instruction in several subject matter areas. 
Despite the diversity of topics addressed, the Institute's projects have 
shared several common features worth noting. First, they have focused 
primarily on the roles of teachers and the thoughts and actions Involved in 
carrying out teaching activities, and only secondarily on students, 
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curricula, or other topics. ThuSj the information developed is mostly 
directly ralevant to those who wish Co understand and improve the practice 
and profession of teaching. Second, the research has focused on c.nduring 
problems of practice-=problems that are inherent in the fact that teachers 
are charged with simultaneously meeting the needs of 25 or 30 students, while 
working within the resource limits and constraints typically found in 
schools. Many of these enduring problems are dilemmas that can only be 
managed by optimising to the degree that circumstances will permit rather 
than problems that can be solved in any complete or final sense (Lampert, 
1985). Furthermore, effactiva response to them usually requires professional 
judgment and decision maWing to construct a response sui .^d to the situation, 
rather than adoption of some procedure that is used routinely. 

Third j the Institute's research has focused on the planning, thinking, 
and decision making that leads to teachers' classroom behavior, not just on 
the behavior itself. Finally, the research was planned and conducted with 
participation by coHaborating teachers Ci,e., not just faculty members and 
graduate students). This feature helped to ensure that the research was of 
interest and use to practitioners, that the assumptions built into research 
designs and procedures were valid, and that important complexities and situa- 
tional specifics were taken into account from planning the research through 
to interpreting the obtained results (Porter, 1986a). 

Because of the Institute's laadership in research on teaching and the 
breadth and scope of its research program, its findings are representative of 
the contributions to the knowledge base that researchers on teaching have 
developed in the last 10 years. It is not possible to inventory the many 
findings produced by the Institute's individual research projects in this 
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brief article. However^ it has been possible to extraoC a number of macro^ 
level findings concerning the nature of classroom teaching and what it looks 
like at its best. These findings are suramarized below. 

Orientations to Teaching 

With its focus on teacher planning and decision making, recent research 
on teaching has sought to discover the origins of teachers' actions as well 
as their consequences. These studies reveal that teachers seldom conform to 
the totally rational model depicted in Figure 1 (setting clear instructional 
objectives, planning activities against those objectives, monitoring 
outcomes^ and making adjustments when outcomes indicate that adjustments are 
needed) (Clark & Peterson, 1986), Nevertheless, teachers' classroom 
practices have been shown to be influenced in important ways by the goals 
that teachers hold for schooling and the responsibilities that they are 
willing to accept for themselves* 

One of the fundamental challenges of teaching is that the number of 
important goals that could be pursued exceeds the number that can be 
accomplished within the time and energy available. To cope with this 
dilemma^ teachers simplify their work environment by focusing their efforts. 
Because most teachers have a great deal of autonomy in determining what they 
do once the classroom door is closed, there is great variance in the nature 
and appropriateness of the goals that teachers adopt, and this results in 
important differences in teacher practices and in what is accomplished with 
students* 

Some teachers emphasize goals that would be widely questioned if they 
were known. For example ^ some teachers emphasise survival and convenience 
goals, passing time in ways that are as pleasant as possible for them and 
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their students. When teachers and studsnts strike such a "bargain," 
featuring sacrifice of standards in pursuit of a comfortable environment, the 
result is a corapromised curriiulum (Sedlak, Wheeler^ Pullin, S Gusick, 1986), 

At the other extreme, thets can be negative .consequences when teachera 
do not have focused goals and attempt to accoraplish too much. For example, 
research has shown that teachers are much more easily persuaded to add new 
topics to their instruction than they are to delete topics that they have 
been teaching (Floden, Porter, Sehmidt, Freeman, & Schwille, 1981). Although 
such teachers' good intentions and willingness to respond to emerging 
developments and information needs are laudable, the net result of their 
decisions is a thinning out of the curriculum. Gradually, more topics are 
taught for briefer periods of time, to the point that many of them are merely 
mentioned with little hope for student mastery. This issue surfaces fre^ 
quently in educational policy debates^ because "mentioning without really 
teaching" is one of the problems identified by aritics of cDntemporary 
school curricula (e,g., Armbruster & Anderson, 19S4) , 

Although all teachers ultimately must set goal priorities, an important 
recent finding has been that teachers need not always give up one goal in 
order to obtain the time and energy to pursue another. For example, one IRT 
study found that teachers who stressed goals concerning both academic 
achievement and socialiEation of student attitudes and behavior were more 
effective in attaining both sets of goals than were teachers who placed a 
high priority on socialisation goals but a low priority on academic 
achievement goals (Prawat| 1985), A second study of alemenUary teachers 
found that those who integrated language arts instruction with instruction in 
other subject matter areas were successful in teaching both the language arts 
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skills and the other subject matter content, although few teachers taught in 
such integrated fashion (Schmidt et al,, 1985). Research in ninth-grada 
general mathematics classes found that interventions designed to increase the 
emphasis placed on promoting students' conceptual understanding of 
mathematics relative to the emphasis put on drilling them in computational 
skills resulted in improvements not only in conceptual understanding but also 
m eomputacional skills (Madsen'-Nason k Lanier, 1986). These studies also 
suggest that some forms of instruction are more efficient than others and, in 
particular, that balanced and integrated instruction is more effective than 
instruction that tries to develop knowledge or skills in isolation from one 
another or that emphasizes certain objectives but slights others that are 
just as important. 

In summary, differences among teachers in the goals they hold for their 
instruction help explain the differences in the teachers' effectiveness. 
However, there is no one-to-one relationship between teachers' goals and 
student outcomes. Teachers' effectiveness in attaining their goals is also 
determined by their knowledge of subject matter, pedagogy, and students, 
their classroom management and instruction skills, and other factors. 

Teachers who accept responsibility for student outcomes are more 
effective than teachers who see their students as solely responsible for what 
they learn and how they behave. Just as earlier research showed that it is 
important for teachers to believe that students are capable of learning from 
instruction (Brophy a Evertson, 1976), recent research has shown that it is 
useful for teachers to believe that, when the teaching/learning process 
breaks down, both the teacher and the student must assess the situation and 
make corrective adjustments. For eKample, in a study of teachers* strategies 
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for coping with studenCs who present sustained problems in personal 
adjustmant or behavior, teachers who were identified as the moat affective in 
eoping with such probleras viewed the problems as soraething to be corrected 
rather than merely endured. Furthermore, although they might seek help from 
school administrators or mental health profesaionals, such teachers would 
build personal relationships and work with their problem students^ relying on 
instruction, aocialisation, cognitive strategy training, and other long-term 
solution atrategi^^s. In contrast, leas effective teachers would try to turn 
over responsibility for dealing with the problem to someone else (such as the 
principal or a school social worker or counselor) or would confine their 
personal, response to actempts to control student behavior through demands 
backed by threats of punishment (Brophy & Rohrkemper, 1981), As another 
example, research in secondary science classes showed that low-aptitude 
students achieve much more if their teachers accept responsibility for seeing 
that all students learn science than they do if their teachers attribute 
degree of science mastery primarily to ability and motivation factors 
residing solely within thm students themselves (Lee a Gallagher, 1986). 

Given the variety and range of individual differences with which 
teachers are asked to cope, it is not surprising to find that teachers are 
selective in the range of responsibilities that they are willing to accept 
for themselves. Nor is this necessarily a negative finding, because teachers 
may be willing to take on increasing responsibilities if they are also given 
effective strategies for discharging those responsibilities. 

Characteristics of Effective Instruction 

Procesa-outcorae research on teaching has produced a great deal of infor-- 
mation about -^^lationships between particular clasaroom management or 
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instructional behiviors and gains in student achievement (Brophy Et Good, 
1986). Racent research on teacher thinking and decision making has 
coraplamanted that work (Clark & Peterson, 1986). As the findings from these 
and other forms of research on teaching have become better inCegrated and 
more fully incorporatady it has become possible to extrapolate general 
principles of effeetive instruction that help to make sense of and coordinate 
the findings eoncarning specific behaviors and to "package" them in ways that 
make them more accessible to teaehers. Attention has shifted from identify- 
ing individual teaching skills as correlates of achievement gain to 
development of broader and batter integrated theories to explain teacher 
effects on studeut outcomes. Increasingly, these theories refer to coherent 
teaching strategies rather than isolated teaching skills (Doyle, 1985) and 
refer to the learning of particular content with meaningful understanding 
rather than merely to scores on standardised achievement tests when 
describing student outcomes (Anderson ^ Smith, 1987)* Some of the general 
principles emerging from such research are described below. 

Teachers promote learning by coEMaunicating to thair students what is 
expected and why . Just as teachers do, students behave in ways that are 
generally consistent with the goals that they set and the responsibilities 
that they accept for themselves. Unfortunately , many students do not view 
school as a place for learning important academic knowledge and skills* 
Instead, they see it as a place that they are required to attend in order to 
acquire a certificate. 

Some teachers are especially effective at helping students to understand 
what is to be learned and why the learning might be useful to them* These 
teachers begin their lessons with explicit statements about what is to be 
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learned and how it ralates to what has been learned earlier or will be 
learned in the future. They motivate their students to laarn by providing 

explatiacions that go beyond the immediate school context. Throughout the 
lesson, they monitor student task orientation to ensure that all if the 
students understand the reaaons behind aasignraents as wall as uw., to complete 
the assignments. Teachers' making sure that students understand what is 
expected and why appears to be equally useful in fostering personal and 
social responsibility in students (Anderson & Prawat, 1983 p Anderson, Prawat, 
& Anderson, 1985) as it is in promoting academic achievement (Anderson, 
Brubaker, Alleman-Brooks, & Duffy, 1985| Duffy et al., 1986). 

Teachers promote learning by providing their students with strateaies 
for monitoring and improving th eir own learning effo rts and with structured 
opportunities for independent le a rning activities . Making sure that students 
understand what is to be learned and why can be viewed as one step toward 
preparing students to share responsibility with the teacher for their own 
learning. An important complementary step is to provide students with skills 
and procedures that give them the capacity to learn independently. Teachers 
can accomplish this by explicitly modeling and instructing their students in 
information-processing, sense-making, comprehension monitoring and correc- 
tion, problem solving, and other metaoognitive strategies for purposeful 
learning (Duffy at al., 1986 1 Palincsar & Brown, 1984 1 Raphael & Kirschnar, 
1985). 

Helping students to acquire matacognitiva strategies is not sufficient 
by itself to ensure that they master those strategies. In addition, teachers 
must provide the students with opportunities to practice the strategies by 
working individually and in groups on independent learning assignments. 
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There is a tension, however, between givinf students too much close 
supervision of their work versus too much latitude over ^at to do and how to 
do it. Insufficient latitude for indapendent learning will limit what 
students can accomplish whereas insufficient structuring may lead to 
confusion or even chaos instead of a worthwhile learning experienee (Navarro^ 
Berkay, ^ Minnick| 1986). 

Effectiva teachers not only know the subject mattar thay intend their 
students to learny but also know tha misconceptions that their studaAts bring 
to the classroom that will interfere uh thair learning of that s^^ib jact 
matter. It cannot be takan for granted that teachers understand the content 
they are aKpected to teach* Iven at the alementary school level, some 
teachers hava a much better grasp of the concepts, skills, and applications 
their studanta are aupposed to learn than other teachers do. Greater 
differancas among teachers exist in their ability to enrich instruction by 
drawing on subject mattar knowladge that goes beyond the immediate goals for 
student laarning. Research has begun to document ways in which command of 
subject matter influences teachers' expectations for what students can and 
should learn as well as the effectiveness of tha teachers* pedagogical 
strategies (Anderson a Smith, 1987 i Flower a Hayes, 1980 1 Hollon S Anderson, 
19861 Leinhardt ^ Smith, 1985 | Shulman, 1986). 

In addition to coimand of the subject mattar they teach and of 
pedagogical strategies for teaching it, teachers need to know about how to 
adapt thair instruction to the students' preexisting knowladge and belief s 
about tha subject matter. This not only means "beginning where the students 
are" and building bridges linking the content to be learned to the students' 
existing knowledge^ but also drawing out and confronting any misconceptions 
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that the students may have about the topic that otherwise may persist and 
distort their learning. For ajcamplej most elementary students believe that 
plants gat their food from the soil~an idea that squares with comraonsense 
language and undars tandin|c but conflicts directly with the scientific concept 
of photosynthesis. InatruGtion proceeds much more effaetivaly if teachars 
confront this mi sconcapt ion directly, summarizing and contrasting the key 
differences between the commonsense notion of food and tha scientific concept 
of food* Unless teachers confront student misconceptions directly and 
contrast them sharply with the more precise and accurate scientific 
conceptions to be taught, the students may not recogniEe the diffarences and 
may emerge from th& unit cf instruction with their entering misconceptions 
still intact (Eaton, Anderson, & Smith, 1984)* 

This is but one aKampla from a much larger literature on what is 
becoming known as "conceptaal change teaching" (Anderson S Smith, 1987). 
Conceptual change teaching strategies are based on the premise that teaching 
doas not involve infusing knowledge into a vacuum but instead involves 
inducing change in an exis^:ing body of knowledge and belisfs* Traditional 
instructional strategies hcive emphasiEed the facilitativa role of relevant 
preexisting knowledge and beliefs in providing anchoring points and starting 
places for extending studants* knowledga. Conceptual change teaching 
acknowledges these advantages to the extent that relevant preexisting student 
beliefs are accurate, but it calls attention to tha fact that sometimes such 
beliefs are inaccurate and eonstituta misconceptions that need to be 
confronted and changed rather than readiness factors to be reinforced and 
built upon* Conceptual change teaching strategies are especially applicable 
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to insCruction in science, where student misconceptions abound, although they 
are sometimes needed in teaching any subject matter. 

Despite widespread recent interest in iraproving schooling and reforming 
teacher education, scant attention has been paid to the need to develop in 
teachers a working knowledge of iubject matter, pedagogy, and students that 
IS integrated and accessible. Teacher education courses provide some general 
knowledge about pedagogy and child development but seldom provide integrated 
and specific information about teaching particular content to particular 
types of students* Arts, sciences, and humanities courses teach advanced 
knowledge in the various disciplines but do not address issues of curriculum 
and instruction in the subject matter in elementary and secondary classrooms* 
While much remains to be learned about effective instruction of particular 
academic content, more is already known than is being taught systematically 
Co teachers* Thus, an important goal of teacher education reform efforts 
should be to remedy this problem, not only by infusing relevant content into 
teaQher education programs but also by introducing structural changes in such 
programs to ensure that knowledge about subject matter, pedagogy, and 
students is developed in an integrated and application-oriented fashion* 

Published instructional materials usually contribute to the quality of 
instruction * Partly as an unfortunate backlash to attempts to create 
"teacher-proof" curricula, many teacher educators view published curriculum 
materials as sterile. They socialize new teachers to believe that good 
teachers are not textbook followers* Instead, they urge prospective teachers 
to believe that they should break new ground in their instruction, either 
developing their own instructional materials or expecting students to learn 
without the support of published curricula. The idealism underlying such 
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teacher education may be praiseworthy, but the advice given is impractical 
and cQunterproductive, Teachers are not trained to develop their own 
materials, and the constraints of the typical teaching assignment do not 
provide the time needed to develop good iL^^truetional materials in any case 
(Ball li Feiraan-Nemaer, 1986)* 

Clearly, published instructional materials have their faults. The 
literary and pedagogical value of passages in reading texts on which students 
spend large quantities of time have been questioned (Anderson^ Hiebert, 
Scott, & Wilkinson, 1985)* So has the tendency of mathematics texts to cover 
large numbers of topics briefly (Freeman et al*, 1983)* However, the implied 
assumption that teachers can do better working on their owri with scarce time 
and meager financial resources is even more questionable. If teachers care- 
fully select instructional materials to fit the curriculum goals and the 
characteristics of their students and then make eKtensive use of these 
materials, they will be able to devote most of their time and energy to 
practices that enrich the content through reinterpretation and expansion and 
that clarify the content through presentation, recitation, discussion, and 
evaluation activities. 

Subject Matter Contrasts 

Recently, research on teaching has moved from ganeral issues of 
classroom organization and management, time on task, and general styles of 
teaching toward more specific issues concerning effective teaching of 
particular academic content (how to teach students to read strategically and 
monitor their efforts through metacognitive awareness when reading for 
meaning and comprehension, how to decide what mathematics knowledge and 
skills to teach, how to confront and correct student misconceptions when 
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teaching science, and how to increase the amount and improve the quality of 
writing instruction in elementary schools). To date, there has been 
practically no research designed to apply a common eonceptual and measurement 
framework in order to identify similarities and differences in instruction in 
different subject matter areas, although extrapolation from the findings of 
studies done within single subject matter areas does suggest some 
commonalities as well as some ways in which teaching is unique to particular 
subject areas. We have been discussing the commonalities ; we now turn to the 
differences » 

Studies of elementary school teachers indicate that they spend much more 
time (from 30 to 45% of their total instruction time) teaching reading than 
any other subject (Schmidt S Buchmann, 1983). Mathematics is a distant 
second, but there is still a regularly scheduled period for mathematics each 
day, typically ranging from 30 minutes to an hour (e.g., Schwille et al., 
1986), In contrast, science is rarely taught every day in elementary school 
classrooms (Anderson a Smith, 1987), and writing is generally not taught at a 
regularly scheduled time (Florio et al., 1984| Florio-Ruane & Dunn, 1987). 

There are also differences in use of textbooks and curriculum materials. 
In reading, instructional materials tend to specify both the content and the 
methods to be used for teaching students to read, and teachers tend to follow 
these guidelines closely (Duffy, Roehler, & Putnam, 1987| Shannon, 1987). In 
mathematics, teachers tend to view texts as resources to be added to or (more 
often) deleted from as seems appropriate. Math texts are typically silent on 
how instruction is to proceed, serving primarily as sources of content 
(Freeman et al., 1983 | Schwille et al., 1983). In science, teachers tend to 
follow the text closely, although the teacher's edition usually does not have 
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much to say abouc how inscruction should proceed (e.g., Roth, Anderson, & 
Smith, in press). Published materials for the teaching of writing are largely 
unavailable as yet (Florio-Ruana, 1983} Florio-Ruane & Dunn, 1987). 

There also appear to be important differences in the level of aubject 
matter knowledge and related pedagogical knowledge that teachers have in dif- 
ferent content areas, at least at the elementary level. Elementary teachers 
tend to be most knowledgeable about reading, variable in their knowledge 
about and interest in mathematics and writing (e.g., Clark & Florio, 1983), 
and typically weak in knowledge about science (Anderson & Smith, 1987). 
Secondary teachers tend to have strong subject matter knowledge if they are 
teaching the subject they majored in but may have very spotty knowledge 
otherwise. 

In summary, research on teaching has begun to reveal important 
differences in the ways that different subject matter areas are taught, 
especially in elementary schools. These differences appear to result from 
subject matter area differences in the preservice course requirements imposed 
on teachers, inservice education opportunities available, pressures from 
curriculum guides and testing programs, and degree of support and structuring 
provided in the published curriculum materials. 

Good Teaching as Thoughtful Practice 

Research on teacher thinking and decision making has added important 
information to our understanding of the principles and practices that col- 
lectively constitute effective instruction. Drawing on preceding sections 
and filling in gaps from other sources, it is possible to develop an image of 
the good teacher as a thoughtful practitioner who operates with considerable 
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autonomy yet purpose fully works toward a set of goals that are both 
differentiated and integrated. 

Effective teaehara are clear about what chey intend to accomplish 
through their instruction, and thay keep these goals in mind both in 
designing the instruction and in communicating its purposes to the students. 
They make certain that their students understand and are satisfied by the 
reasons given for why they should learn what they are asked to learn. 

Effective instruction provides students with metacognitive strategies to 
use in regulating and enhancing their learning. It also provides them with 
structured opportunities to exercise and practice independent learning 
strategies. 

Effective teachers create learning situations in which their students 
are expected to organize information in new ways and formulate problams for 
thamselvea, not just learn facts and solve problems that have been given to 
them. Such learning situations include creative writing opportunities in 
language artsp problem-formulation activities in mathematics! and independent 
projects in science, social studies, and literature. Such learning 
situations are intrinsically more demanding for both teachers and students 
than espository instruction followed by drill-and-practice exercises, but 
they must be included along with these more familiar learning situations if 
instruction is to address higher level cognitive objectives in addition to 
lower level ones. 

Effective teachers continuously monitor their students' understanding of 
presentations and responses to assignments. They routinely provide timely 
and detailed faadback, but not necessarily in the same ways for all students. 
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Effective teackers freqtjently inCegrata their instruotion acroag diaci- 
pUnary boundariea lothaC, ffior aKample, studenCs practice reading skills on 
texcs that are wortliiile in theic own right (e.g., interescini and well- 
written liceratura latended Eor children and youth, nonfiction boo'-s on 
topics studiad in mdil stuaiea or .cience classes), and gat opportunities 
to write about soffleofthe elfcings they are reading about. They realize that 
what is learned is lote likeLy to be remerabered and used in the future if it 
serves studenea' putposes ber ond taaeting school requirements. 

Finally, effective taach ^rs are thoughtful about their practice; They 
take time for reflection and ^elf-evaluation, monitor their instruction to 

make sure that wofttahila consent is being taught to all students, and accept 

responsibility for |ilding atejdent learning and behavior. 

jstf Much CSan We Expect^ From Teachers ? 
What is alraadyknown atout effective teaching provides useful guidance 
to teacher-education Md schoa l-improvemant efforts, and this existing knowl- 
edge base will contiais to be elaborated through future research. This sug- 
gests considerable optuisra ata-out the prospects for improving the quality of 
teaching in the schooli, espee^ ially if ons assumes, as we do, that research 
on teaching is in its infancy and the existing knowledge base is but a tiny 
fraction of what it evsntually will become. 

However, the sam research that has documented the principles described 
above as elements oS ifEectiva instruction has made it clear that few 
teachers follow all oi these p=^actices all of the time. Yet, most teachers 
believe that they areiolng an effective job. Certainly there are many 
outstanding teachars inJ many athera who routinely do some things partic- 
ularly well. HoveveT,Ehe generally high level of satisfaction among 
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t&B^hm conCer=iiing their own personal e f fee t ivenesa as instructors suggasts 
that^lsa groti^p teachers may not see much need for making the substantial 
investients tha^ would be required to change their teaching practices in the 
dtrflctions QUtl^Lned above, 

teachers a=re usually receptive to suggestions for change if advocated 
changgimake aat=se to them* Typically, interventions designed to change 
teachers' pract^eea in particular ways are successful with mDst teachers, at 
laa^tinthe sbc»^rt run (e,g,, Stallings & Krasavage, 1986), Howeverj after 
teachers have a& quired the knowledge and skills needed to change their 
prm.ctm in the prescribed ways, and in many cases even after they have seen 
poaitivi resulcs with their students, all too often they revert back to their 
previous practic ^s (Porter, 1986b) , 

%m are m ^ ^ny possible reasons why intervfantions seldom appear to 
aehie-veitable, permanent changes in teaching practices. One is that the 
advoc^Eed change.^ are not really improvements or do not bring about benefits 
sufficte to justify the efforts involved in implementing them. But why do 
many taichers dr^ft away from innovations that appear to be worthwhile and 
cost effectiva? For some teachers, part of the eKplanation may be that they 
teach In isolation, free from surveillance and possible critical commentary 
by peers and othar adults. Another part of the explanation is that teachers 
must copawith ^ full agenda that typically precLudes time for serious 
raflasElon, mo clamt it is easy for them to drift into and out of habits and 
rQutiriaswithDiit being very aware that it is happening (drifting away from 
recent Ijfaaquir^t^ skills and reverting to earlier habits is especially likely 
to oc^urthrougb this mechanism). Another factor is orientation toward a 
triat indarrory "see what works for you" view of professional decision 
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making that is often promoted by teacher educatora, an orientation that 
causes many teachers to overemphasize personal preference and underemphas iae 
concern about student outcomes when maWing decisions about instructional 
practices (Buchraann, 1986), 

Another part of the explanation is thatp as research identifies more and 
mora elements of effective teaching practice^ there will be further increases 
in recoimnendations about additional things for teachers to do and few if any 
recommendations for what should be given up* The picture of good teaching 
that emerges from research features hard work, hard thinking^ tough choices ^ 
and objective evaluations. The energy required to teach this way probably is 
underestimated by research that considers only one segment of a teacher's 
professional life at a time* Research tends to look at teaching in small 
aegments, typically concentrating only on particular lessons taught within 
one subject matter area. More attention needs to be focused on larger units 
of instuction and on what is required to teach effectively all day^ every 
dayj year after year* Similarly, more needs to be learned about the costs 
that teachers experience in adopting new approaches to teaching and about how 
these costs might be ameliorated, 

Conclus ion 

Research on teaching reveals that overly ambitious models depicting 
teachers as fully rational curriculum designers, developers j and impleraenters 
are inappropriate but so are models that depict teachers either as non^ 
thinking technicians or as artists that operate mostly on the basis of 
unart iculated intuition. As contemporary research on teaching continues to 
fill in the devaloping picture of effective professional practice^ and 
especially if improvements in teacher education result in better preparation 
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of teachers to engage in such practicep we can realLStically begin to eKpect 
everyday instruction to conform to rational (or at least "bound dly 
rational") models such as the one shown in Figure 1, Such models would 
depict teachers as selecting and delivering curricula (recognising that the 
content will have to be interpreted using appropriate examples and otherwise 
adapted to local student needs) and as making decisions based on relevant 
content and pedagogical knowledge with particular objectives in mind (rather 
than on some less optimal basis). 

Although these anticipated developments will maWe everyday teaching more 
systematic and predictably effective^ there is no need to fear that they will 
make teaching mechanisticj remove the artistic or craft elements from it, or 
result in the daskilling of teachers. On the contrary^ the development of a 
knowledge base to inform teacher education and teaching practice will 
complexify rather than simplify the teaching profession, just as the 
development of a medical knowledge base has complexified medical practice. 
In fact, as the relevant knowledge base develops, the major challenges facing 
education as a profession will revolve around developing preservice and 
inservice professional education programs that are effective in enabling 
practitioners to learn about and keep abreast of developments in the field, 
as well as developing methods o£ organising schools and teacher roles that 
will enable teachers to make good use of available information in order to 
optimize student outcomes while at the same time finding their work doable 
and rewarding. 
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